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‘~~~ t i i i  i t g  p~~nJ t n t  ~1i 1 o r~~~n~’ th y l groupn were prepdred

I ~~‘ ( )—  ‘ c) ~ m t ’ S  t ~‘~~ t t .~ ~~~ t ec~I ( I i q u ’~ ~nd tulle t iozsaiized with

‘ i h i ~ ; L I !  cLt ~~~l ’  ~~~~~~~~~~~~ ( t ~~ v ’ o w ~ p~~r’~ eI t t  crosslinking

~~~ 1 !o ,t  . ‘ ii ’, ~‘ t o  x o ~ n~ I h~ u t  I l i t  y of Co( 1)P(~B)
2 •fl~eO!1 an

!‘~~~~~~ I’ I1~~. t o  m v .  ; t i~~ . t t  L ’ t h ~’ t > ~ ~~in ’~ ’ of isoloted i unct iona l i~ cd

s Lo s in  ( I I . ’ i t  . 1 it  th  I ~ s tudy , Co ( DPCB) 2 2N eOH is attached to

t h e  i r n i d a zo l e  cont~u.z t i ng  polym e r via axial coordinat ion and the

r esu1tin~ polyme r complexes studied by ESR. The ESR analysis of the

coordinated cobalt  centers y ielded characteristic spectra of 1:1

dnd 2:1 imiclazole-cob alt  adducts depending on the crosslinking and

t. o . id i l lg  of i rnida :~o 1e.  The reaction of the polyme r bound cobalt ( 1I)

(~omp t ex ‘~•: ~t Ii ( I i  o:.:y~y~u has been invent  i ga ted  . Fac Lors inf luencing

th t ’ comp r . i n on  o~ the oxygen a f f i n i t y  for the  polymer bound complex S
w i t h  sot  u~ ion ~~ ~t are discussed.

H

-
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1’1it ’ l i 0~l L t I ~~.t  I t o I l  0! ( ‘ I ’ ~ , , l l )  Te 
~~ 

t~~~ by COVd I ei~ t ly at t ach  t

~ I t .  t c ) ! t  !!c ’~~. I 1  4 ’c ’! ) t t ~~~ ’~~~. C c ) ! t n t  1 t t C . ~I .1 nove l and U Ct J . VC 3Pt 4 .t Of

~~~~~~~ ~1’~h.’1l ~~~~ t . ht~ si 1:1 ~. t I  l O f l  J ~~‘~~~‘ t ’ c .u3Cct i ’Cj I  in 1 4~tret’t 1t.i~;

:~~~~
. ‘ ‘ . t ~ I s l ~~ ”.’c t I t t  .~~~‘.4 ’~ 7 s t : : ~ ’ ’C I ~~t t c .~ ‘S S • • •t  co nv er t  in s ’. selective

• . s c ~~J .  (~~ ( . 1  1 ~.4 III’ ~~~ ‘ ‘ I ’~~~~1 ’ ~~ 
. 4 4  j t ~ ~~~~ 

. 
~~n r ~L ) 5 ) r ’ t cci ~ ;y.5~ t~~’f l i : .

S t~~~~t~~~~ ’5 4 1  ! 4 I l . ’~ i i  01 1 h~ ‘~~ I t • t  t ~ t’c) tIl tJio L’es~C’t 1Ofl tucid m m

.t pot t f l  ¶ i ~t I I 0! % 0 t k i I t ~’, .i n .1 lu ,: sy~ tein~; arc great advantagen

t~ ’~~ po lyme r supported c a t 4 l l y ~~t~; have over homogeneous ones . The

5 R ! v ~ . I I t  ages these m~L t e r i ( d s  have over the standard heterogeneous systems

i ! t ~.’ luJe  hi ghel’ I ;t ’  1 eC ’ t ivity grea Is er reproducibility,  more e f f i c i en t

U I i ~~ t t  ion of ex p e t t ~; ive m~’ tals dn~l increased po ten t i a L  for catal yst

I f l~’~ V hi  n y nt  I’IILI t l c ’ V d r i 4 t t  L O U  of t i t e  ligands attached to

t h~’ ~~~~•
‘ C a I L ” ’ I I t  ~~~~~~~ 

(1)

i l te  eui ~ ti~~~e I n reac t iv i  ty that aceonm~t ru5es reported attachment

of ~‘ c l o ~~~~t I t ’oun catalyst- t o  an oi’~~~:..~ ~o1ymer have been unpre~
In  c o r u p 4 t t i  t i j~ r e s u l t~~ to the  homogeneous system, some

.~~~~~‘~~is ye ~ i m i  5ir bc~h s tV  io r~ in o ther cas es desirable
( 3 )

~~~~~~ ~!! o~~~ c!’ c’ 1 r ‘u ou ~~~~~~ on ert~ianced reactivity
Is ~4 ‘I

S ~ n’ ~~~ ~~~~~~~~~~~~~~ ~‘ s ~’n ~~‘ i c ’t I v i t v  is d T 1U.nishC’d

:\u ~l~~~ - S~~~~_ % . S S : ~~ 
~ ‘!~~~~CO5 i s  thwarted by

• u ~~~~~~ S~~~~~:l  t~~ i~~~~ 5 ~~~~~ e~~~n~~’ont ~ng an inveSt igator

- ~~ s ~ruei urr of a comp l e x

~ •~~L .~~~~ 4 . i  a .L f lc ~u1t L ,~~~..  ~~~~u~n t 5 t l ana~.yses for

~~~~~~~~~~~~~~~~ : l~~~~~~~~ • S  Z’.i ’t.’ 1c ’~7~~~’fO~ ~1 \ l ~u C a t’~lOfl [ l f l c ’r Wil l Ic

~ ~~ ~: c’~~ .1 t f (. ~t 0 t• ‘S •~ ~d.. eht’o~nophores by S
4 .  ~)i t t ’~ ‘ t t i i  i . ~~~~ ~~~~~ i - t .~~ t eo~ pl ’~~~ ai’. ’ t ttou~’,h I

e~ 1 4 1 :1 1 1 4 1  ç~ 4 I ’ S,’nl ’ ’  t~~I .1 5 L . . . ~~ . ~ 1I ‘ i, ’ i t t . t t k ’  1. . I l h l  1’~’lI l ~~, i t

• l’ 5~~~~; 5 S , 4 I j ’  .~~ . ‘ k . I  ‘I I ,‘4 ’ l1! ’ i I~~~ ‘1 1 4 4 1 4

i ’:~~~ i t ~ ’: . ; ~~t . 1 >~~L t k u ; t  j \~~~ S 1,s ~~~~~~~~~~~ It ’ ’4 ’ c l _ ’4j I c )  t’OIt~OV t ’  I t 1 ~~~)c ’~ i

f f l I V (II~~~ I t ~~t C t ’ 1 1 1 1  (‘~~~~. 4 1 I x :~~~ ’ }t .  I i 1, t u t L
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Ano t h e r  • S S S ~~ 
, i l ~~~ l c r n  i i t  t i t e  d]’e.l of pol ym er su p p o rt e d

:;\ ‘ .~; t ejn~; t ~~~~~~~ ‘~~~ :; t o  ;ej ’ . t r . i t  i on  and an eluc~~dnt  ion of t h e

~~S 4 O 5 5 ~ t h 5 t ~ ~~~~~~~~~~~ t .h i~ , ~ t u~~. One 1i~ t ent i , t t  adv~ n t a t . c

t h e  po ¶ V I , ’ .• ~~~~~~~~ t e l i  ~~~~ I ~‘ I ! t  ~ I~V I I \‘c ’~ ; p r ev e n t In g  ~lggrega t ion
S 

. CO I \ t : n o t  ‘‘: . ,u ; t~~L I I ’ . t t ~~’d n~ ’ ’ ~ lu:. or other m.d prial~; that

~~e. ‘ripout ’ \ O  . . .  ~~~~~ I o n  ‘~‘ : t •u ~cn .  For ex . in ip le  , it -  lhk ~;

r& ’eent ly  bL ’e I t  ~ e. • ‘r t t ’d t h at  Is I t  dIIo. -e f l t ’  hydoogona t ion cata lys t s

arc d e a ct iv a t e L~ by aggreg a t i o n  of the cata lyst  in solution.
(6 )

Increased a c t i vi l y  r e s u l t s  f rom the polymer bound catalyst because

t h e  pol ymer t)~’L :~‘nnc keeps the  meta l  sites separated . On the

it h e r hand ) wheu Rh C 1[( C 6 H 1~)
3P 1 2 C 2 H 11 was added to a different type of

( I)
res in  fu n c ti o n a ’~~ :~ed w i t h  (C6U5

)
2PC6H4-polymer , it was concluded

on the ha ’~i~ S ) f  th e  C 2 H~ a nd (C 5}1~~)~~P found in solution, that three

of the polymer h~~uud phosph ines WePC ’ coord inated to the rhodium. Many

f a c t :or~ ( f o r  e.• ... p e , de gree cit  su -• ion and cross linking) detcrntinc

‘5:’he ~he r  or not -, t e se ino’~~t i  on in  achie~’ed in s.ibstituted polyraers.

There are n e v : ’r o ~ t e v i e w s  on the  s u b je c t  and these contain apparent

d i n cr’e~~~~
S
~~~!u’~~~~c~~~ ~~~ ~ to c o i i f n . s i o n  about  the factors that Influence

~ ~-‘ -~~~‘~~~: r .  f crcu~ ~~~~~~~ of functional groups on the

• r o L ~ 
•

~ ~P.:. ~-!:e S’~~~~r :tL ’u ~~~ d i f f cr e nt  conditions de—

:‘ on hO force for aggregation.

• :h 1’. a • 
~~~~~~~~~ ~ 

~~~ : S ~ • l  h~hc to he inves tigated

~~n ~0
•i 

~~~~ ~~~~~~~~~~~ 01 ‘ 
~~~;i cud methods must be

~ ev e J  ) u ’~ 1 en :~ : 5 5 1 0 4 5 ~\-hen  s ~ scecrat  ion can he achieved

‘r ~ 
~~~_~ 

~~
‘ ‘ t t ’~~’ : ,~‘, I! en t o~ V .; t nv  I uim~’. . 

S

I l l .  i ’  u O~)1 c r 1  ‘t I h 0~~~~ I St of pci yrn’t’ bound r~ cg’’n Is

‘ 1 \ t . . It I h ’ S .‘ ~~ ‘0 ’  : (cor Ip 1l I’esl 10 sOl U t  ~~a!1) t 1141 I 

S 5
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b’ I cpO t ’ Is 5 1 0 ~~lC L l t t ’  in t he ( O O l ’ L t . L  11.1 t 10 1. pr ’op ei ’t  l e n  of

-• !~~c . A 1 0 ¼  Cc ’d1l I ~ ~ hes 01 1 c l)Oi’ te&1 (8 
) 

for’ izicorpora ting

i i ”  n 11 u t eun ’ iii to ~ 11~
.41 V .~ 

t V I ’  ‘ 1 ~~ f 1 LIII t h a t  physical 1 y immobi ii zen

Ill tIn’ I I I N  Co n 5  n4r CeI~~j~~t ( ’ .\ no thaI~ the r evu r oib l e
1-

r ~~ 0’ ! \ ’~~~i 1~~• 5 S 1 _ 5~ en It) t, ccu : ’ . (1:’ th . ’ ~ t~~~~~r s

ed I :5 i i :~’, • S 0., in n~~ ’ol’1 CLI for t .o raphenyl t )0 5 L ~ I ’  fl—

•5’•iJ t (1 ) cuord t f lc l  t ed to ~lo lyn tyr ’ene  bound imidazol . e in comparison

to the soiut~~on anaiogue .~~~ An i ron(II) porphyrin was coordinated

to a modified silica gel containing covalently attached 3—imidazoyl—

nropyl groups . The r e s u l t i n g  adduc t is reported to reversibly bind

0? hu t  it does  so much 1-cnn effect i vely than other iron(II)

nystems . (1-0) It in not known whe the r  these differences are

ec I re:i I c , nolva t ion ) 01’ c U  I l01)1C t r~ origin.

in t he  course of inventigatioro’ ~~ : t h ~ s laboratory~~
1
~ of the

€‘O” Spt•’~~tr’.•L of a series of d ioxygen adduct s  of coba l t(I I)  complexes ,

5 ,  u~ ~~‘ cob alt  ( I I )  comp lex was .~ ound that  formed paramagnct 10

:1 ar~~ -~ : .~ adduct ~ w i t h  n i t  rc~
-,cn donors . The complex is the

0! t

/
/ 

¼

.1 .,~tL ~:>-<: i~
I 
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Abl ’rev •i 4i Is in g  I on Co( ~~~~ 
) 

/ ~~~~
‘ react ions with bases can be

Sc I c•I a:;

~~~~~ 
( R ) 5) 2 CIt 3 O~1 + B -

~ Co ( JPGB ) B CU ~fl + CU OH

~ + CH 3OU

When one of the methanoll; is rep1~.ced by a nitrogen donor, a three

S line hyj”erfine is detected in the epr. When two identical nitrogen

donors replace both methanols , a five line hyperfine is observed.

Since the epr spectrum is r e a d i l y  observable at low metal

concentrat ions , this  complex should serve as a potentially

u s e f u l  ind ica tor ’  of s i te se p d r c L i : n  in polymers containing donor

groups w i t h  a large isotop:ic ahouSance rf nuclei with a nuclear spin

q u an t u m  number I > 0 .  The cpr  sp~~~tr a can also be used to demon—

nt r a te  t u&t t h e  complex is ceer~~~:o t e d  and not physically t rapped .

Y’ r th e r~~cre , a cc~~ arison of th~ ~vp c r f i ne  parameters for the polymer

3u’..~~~:T0~~~X CU.~~ solut .L 0 f l  ~~~~~~~~ provide information regarding

o:iy .~~ ~~~~~~~~~ 
~~~~~~~ ~ti’o: g h of ror-acceptor interactjon that

~~~~~~~~ ~ •~~ :1 t 0 ~ S O L L O ~~~~~~~ 0~’ dCSOl ’Jat tO fl.

we der ~~~~~~~~~~~~~~~~~~~~ the use of the reagent described S

- . ~ l~,0j ~~~~ toe ex~ ~: t c : . c o  ~ ab~~eucc of site separa t ion for

So:. ’: covalen :ly :~ o’hcd to some polystyrene polymers .
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~~~~~~ 55 S~~~ r er ;t n_ 4 :0 prepcrtni b~ t ~ ‘J ,0r’~~~ i.ro’

• - - - . bcn::e :~~ (1.T~) u i t S  ‘:.~nyibcnzyl  chloride ( vnc ) and divi r~yl

:‘.~ Cu e ( D ; ~) .  The V~S monomer is a 6o: ’W mixture of the meta

a o l  para isomers and copolyrnerizatiori of the above mixture results

in crosslin~:e~1 resins ;rith pendant chiorornethyl groups.

In general , the loadings in the polymer will be designated

I’-” ~he code nu~ih er . The designations X and S refer to crosslinking

~~~ subst~•tut~ on . The nui~bers employed for all gel resins prerared

of ~h vinylben ::~’i chloride have molar designations. For example 1 a

r c ~~n preparc .51 froii~ 1 nole percent 10 mole ~ crcent DVB ~ind 89

r -’~~~ r ’crcent  ~~ and dlc3lgnated G~ -XlOSl where l~ of’ cli the residues

ld cord ,n ir ;  chloromeChyl grouos.

I:. ~ ~~~~~~~~ ‘c~~~~~t~ on , G’~-Y153~ resin ~cas obtained by adding 

15- - ~:. : T , ,-:h~~
-:

~~~ c . ~ride l~t g (0.09 10)len)

~ enzoyT 1. peroxide 0.75 g ~11d 1.0 ml

~l of war:: waCer (soc) contajnjn~ ~.5 g of

~~~~~~~~~ L ~~0 1’t~fl ~~~~t .  8oc for 24 hr.

: 5 : . ’ ~~~~~~~~~~~~~~~~~~~ ‘cc sued tb  o: ; ’-,ii a f ine mesh ( ~ioc) )

~~~~~~~ :n~~h -~ ‘:fc salvcn c and H.~O (1~.~O , Hn O—fleOF , ‘I~~~;” , or

-
- 
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. :‘-‘:c ~~ S e ’ ~ 
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-~ :‘ ‘° h — nc ci - I ’ ~ ~ ei 1 . q ‘ ‘h i ~‘l’ I flc ’
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S ~~~~~ ~~~~~ 
~ s ~~~~~~~ ~ ~ ~ ‘ t 1 C ~~~~~~~ L~~~i lf l  00 g chloron~ th~r l_

c ::1 C’ ~,j o ’ -, ~~~~~~~~~~~~~~~~~~~ 
r~ in ( ‘s S )  ch ioru i c , 5 r~1 • in :~3 g

) : ‘ L : ’:’ o~~hV ) . ~~~~~~~~~~~~~~ 
~~ ‘ , ,) ~d~~’ ~~~~~~~~~~~ coo1iu:~. ( C A  ‘ fOil :

~, • - -
~~ 

~ “~~~~~ ‘ !,~~‘ ~~~~~~~~ e ~- ‘ -  ‘‘ ‘ :: ext ~‘e’ ~~~~~~ 
‘~r .“  5

~n’ :J ,çon I c ‘~ — St I •
~
‘ ‘ ‘ i~~ con—

-70 it ; cc. ~o h t :~ 
5~~~ 1) ~~~~~~ rOC) n t .e:~~ . -~r~ tm’e 50 mI. rt .

~~~ d I a’: i ’ e ’  (I  : S - ) , 150 n I , t-ias tb ;c~ adth~J an’:I s t i r ring  continued

i ’a” 1 hr . At th is  po in t  the resin was filtered and washed with large

o i rn ti ties  of ![-~O, 2~-~ ~IS1, ~~‘O , 1!~O-dioxane, dioxane, dioxane—methanol,

end f i n a l l y  meth anol .  The Polymer was ui-l ed at 8o°c. The loadings

for  the nm c r c~re t icular  resins arc report ed In terms of percent by ~ieight

~~cction w i t h  c~~; resul ts  in chioromethyl groups be ing attached at the

posit ion . The eXt ent S of chloi’oinethyiat ion is hard t ’  ~orttrol.
‘ c l  ‘ n ’ ’ : - ’ ’ ~ 

— : ~c ’ ~~ ‘~~: ‘ o n :c:;  0 ‘ ‘ ‘~~‘fO ( w ~’: h ic , .~ 0

A~_~ I :: 
• ~ 15. — -:

Imi dazo1at1oi~~~~~~c 1 r o ’cethvlaten resin.

Onc e the  chla:’a~, , 5vTh - t,e~ resin is obtained , it is reacted with

the Ut .hiuc~ ~~~ i o ’ i’ ~ie::a~~e to obtain the  resin bound ana log of N—

~ 1 - ~~~~~ : - - • ::‘~~~~
-
‘ . c - ’ - i~ aT o~’ c - ’or -~t icn. 20 g of the abov-c chioro—

c ~ £ ‘~1c3-o1e were ad~ ec~ to a

-
.: ‘:: ,:nf - -

~~~~~~~: ~~~~:‘ rr . The r~ixturc is slurried in

2 ‘ :.i ::‘ ‘~~ n ‘O’: ’f a ’ c e n  7 :::~~ hec7 and 62.5 ml n—buty l  iithiu~

O
P’
S. ‘Th~ s~~crry we~ a1lo~-r ed to ~rarm to

~ O ~~~~~~~~~~~~~~~~~~~ ~c f1UXin~ continued for ~~ hr

• • _ ~~ t i n o  ~‘c ‘:~~
- -

. ‘:15 eoo~~e~~, ~~i5x1.et extracted ~rith THE for
•~~ ., ‘ ,: - , - -~~~~~~‘~~ ‘ .. :: ~ . n ~~~~~ . ,  ~~ ~nd

5 ’ ; ‘ s~~( ; ’ t •
_

’ ‘ 
• “ ~~~~ ~ ,~, ( s ; 1 ’ ’ 0\~~ 1 S 

~ :~o c  ~ ~.O) ~~~~~~ : -( ‘ t- 
~
)
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complex was capped in a fashion similar to that reported In the

literature.8 Freshly distilled BF3•OEt2 (10 ml) was added to 100 ml

of ethyl ether and the  resulting solution deoxygenated. Co(DPGH)2

(5 .0  g) was added under an argon atmosphere and the slurry stirred

at room te~merature two days . 1)eoxygenated methanol (50 ml)  was then

o-hie d  and s tir red  sev: ’el houcs . The s1urr~r was filtered and washed

~cith methanol until th :~ f i l t rate was colorless ( 50—75 m l ) .  The orange

powder was pumped to dryness .

Calc . for C30H23N4 0~ B2F4 CO: C, 51.68; H, k.09; N, 8.0k; Co, 8)1-5.

Found : C , 51.35; H , 3.86; w, 8.27~ Cc, 8.11.

Metal Incorporation into the Polymer

The cobalt complex was incorporated into base containing resins by

the following method. .co(DPGB)2 2MeOH (0.70 g) and 1.0 g of imidazole

containing resin were added to a 250 ml three neck.ed romad bottom and

t flushed  wi th  argon . 100 ml of dry degassed THF was syringed in and the

resin st i rred at room t emperature f~ i’ two days . The resin was f i l tered

washed l :ith  THF in  a Sc ’nienk type  Sohxlet extractor 211 hr and then

dried in va cuo.

So: ..p les for ~nr were pre~ ared by adding the dry resin to an epr

tube wtTh :c.cu~c. ~a f t o n  f i tt in ~~~. The tubes were evacuated and filled -

~~~~~~~ a~- - - oa  sewera~ ~~~~~~~~~~~~~~~~~ Whe n the dioxygen adducts of the coordinate

-s T~or’er cohalt S Z C X~~~~ were desire~~. the epr tube was cooled to dry

f ce-ace f.or ~~ te: er :to:~es and the atmos~ here replaced with pure oxygen.

The ben-f :; were a l iowcd to equil ibrate with oxygen in thI s fashion S 
-

Tor at  :LeO~ t Oi~e hr . noles 35f the  parent complexes fo~’ epr analysis

o e  ~~~~~o~~Y-o•:~ by di n~~’:fc’: ~n d r y  degasscd c::i~ Ci~ /t o1uene soi.~~ nt

• : I v,/n )  n voirne .; ‘ c  f a:do; in a dry I ner~ ~~ r,anpbere ~:- . Sol:iL t an :

- - ‘ -a ~, ‘1 ~~n 
~~ni~~c d1 n.~ ~S O O  V)cn’ r: c-:~,. 1 5 0  C l O ’ : t’J  S f  

_
_ ~ tt

S5 . L S iv e ~~.~~~, Lh e dega s~;e: :;ulvertt  r ::Ixture could be dis t i lled  diccc~~iy ont o

- coha~~t scnple ~. i ~ -:-~~1ri into an epr tube .

— —~~~ — —~ - St 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .th



~‘hc ~~~ (l t .ra w(~ ’(’ collected on a \Tarian tuod~~1 ~:—9 soectromete~

~u loped u.i t h  a liewi t _ P ~~ eh : ird  f renu en cy counter. Cooling was pro—

v ~ • I ~~’d by cold ni tra~y: n , pr t~c1tie lug a probe t ermeratiire of ‘
~~~~ —180°c.

~ fl.eld wan en 1 1 h ratc~ us ng a ‘iat’i an weak p i tch  s:~~nl ~~~~ . ~ ~
- 2.00 (0.

r~~~ (~ nf le&- ~ Pn 01’ thc’ )(n.~\~~) .~~~ h i n e  adduct s  ~ ~e :ta~ in aotyearanc e

S 
-~~ 

~~‘.L1 ‘ .1 U ~. t ~ ~ d . ’ - ~~~~ 1~ ‘T~’ I — (J i . t I ~
)
~ C~ )(’ s 

~ ‘ . Upon c~oorci.i nation

0.. !:~eLd) i  e o p I.e~~on L a  ~o-a r~ m a te p olym ers , a ccr~w-t~ rm amount of general

broadening is seen , causing a reduction in the resolut ion of hyperf Inc .

“his may he due to a certain amount of polymer chain motion even at low

temperature or to a lack of magnetic dilution in certain cases. For

this  reason , second order correctionsl6 to the epr parameters were ig-

nored since it was felt  they would provide no addit ional useful infor—

r~Ct iOn . J3est values for h c and A were obtained fro:~i the most well

defined signals in the ~aralle1 region.

Results a~ . i n .~ussion S

L~2 1 c ~ s~~~~~~j !ie Co!ro~ exes of cobaltII:L)

B l c p henylg:Lyoxi~:rd;o coba l t (II )  readily forms a 1:1 add~ ct

that  cxis tn  in so lu t ion  in a mon omer—d iner  equilibrium. flimerization

O C S ~~~~
’: ~~~~ ~~~~~~~

- .-: : an o~ ’ onP:  o .~ the oxime oxy~ ens to the cobalt

a ’ ~. :-: ccrir~l:n. ~
“ie d1~..:r in  ~! ~~netlc, owir~ to an a r it iferro—

~.c . - -: ct~ en ~~ i - ~e c n  ~~ e bnlt  centers. Addition of more

i-. -’ w~ •~ 
- ‘ - :  .~on : , h ’  e.::~~n’ Lw-r :en. cleaves the dimr r w It h  ready

a . at~~~~ :~ L ~~~~~~~~~~~~~~~~~~~~ ‘(~~0~~!’(~ o .2 LS . l f . e~~ a~.~agnet:Lc 2:1 adduct.

n~~~~~~~1~~~ie :~‘~t u r t ~ at  Lhc d~~’:cric 1:1 aciduct is unsuitable

- o r  O r  ‘~~~~~ :p 3 5( ~ ~~~. ~: war l I 1! ~ to be ~‘b1e to tell under  what resin

t ’  ~~~~~~~~~ S3 ~ 0O-~ 1: 1 an - n~ vn  ar c  f a v o r t~~i over  -~ : I. adducts . Ideally, the 1:1

f l ! .~ t i l t b .~ 5 . S  1, : . . 1 -  C .L ~ .
’.0) C Cfl,trO C~ .c?~~~ 5 : ~~ C~ cpr :3 flC’Ctt ’m 11 ’ .

‘n ~~‘ ~‘~~~ ‘:1 I ~~~~~ l )~ (1 1 t -  ~~ ~~~~ ~~~~~ : ) ‘  0

~~~~~~~~~ n~ m~ LC’ • 
‘
~~

‘
~~

‘ ‘ ‘ ‘ .~~ ~~ ~ Li • e a  •:iu~
_ 

~ ‘~~~~ ‘~:i ~

5- -5- , —- ~~~~ _ _ .S~~~ _~~~~~~~~~~ .& ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ _~~~~.- — -~~ —— _ • —~~~~~ , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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~ 5 n ! e  t t ..~/ ~ Ut t ’~’ ~~~ ‘~~~~~~~‘ L~~~
’
~~~~~l ~~: S  I I  : t  (~~~~I~. (r’ l l  L t n r m t .  bonus In  i n e r c a ~~’~l

t . ~~~~~ I i  y t - ~ 5 5 ~ f . ~ comp i cx w I Lb t . t ’tr ahecIra l  RF J my~

. ‘U~~, , ,  ~U r 1 ~I I . ‘L ’h ~~. ; : :‘  I t  1:o t l : I l t .  (, O I t 1 1 C X  is SO ~!( ~~1d .L C tui’~ . It .  t s

I ( ’,U1 1 I v I ;~~~‘ I ~ ~ci :n: - ‘ : b:i:a’ n I i d u~~t.s . W~’ cho3e t h ’  ~~~~ ~~ n~~

~~~‘ : tn i~ ~~~~~ I n , a-~ : .: t. nun ’ It In r e n d t ’ y r ep 1i~~ci .
nemi t r~~t 1

1~~ !i ~~ ~~~~~ ‘ . - / l r : rc  t i~~~ r :  ~ t han  fl u ’~~~~:: : t  I (ii ~~~~~~~~~~~

- : ~~~.
- U~ t I r t  t i  1 1 :m t i  . : ‘~ , I b u n~~- - ~~~~~~ Ii:i t t o  I s ix  s.~o3 rd n at  ~ c’a rm o I e x

‘ t .hc t ’  :tj d I l~~n of s t . i a t i ’ ;  ~n~~:c g lv t n ;  the t ra m ; ? base to I c O b a l t (_ L i )

:t i d u c t  , rc ai1 Uly at  ~ ao~:t t -~~ i~~e ra tu r e  . The formation of both 1 : 1 and

‘ : 1  base add u c t s  i t :  di ’Lu sleps is a par t icu la r ly  a t t r a c t i v e

~~~~~~~~~ ui~~. of t h i s  cot : :n iex  f~~ s tudy i ng s i te  separation in a p o ly m e r .

9 ’ht ’ .~o1 ut  iou spr l e n  ( :uf l  h~ ’ s tudied separ ately  and compared ~:lth

1. h pec~ I n p r t ’t iL:  t~ ’d en t b  nolynier .

ow sm -’’i~ ’ , d~ , L.o~~t~
) ae 1 compI  ( ‘X US of eob~i1.t(iI ) ~~re n:t ‘ . teu l  S

~~‘ii suited L’ o~~
’ cprr ntuJie:’~. The uupa i rer~ spin resides in ~ho ~~~~

and thu s axial  caa ‘a) nat..1.e . : . . ithc~r or~c o:’~ two I u ~a~; wi

u~: -t u r b  th  n d cc: Lroa di m c  ly arid I . ‘1n~ nee t epr spectru::’. S in~ e

( dina Lcd ~:eth~~~~l da: n n a n  exhlb l.  . nuclear hyperfiru-’ sp l i tt ing  I a

t. ’ w ~~
-
~~~~~~

‘ . th .  : 1 r - w ~ ~~: 1 ad~i~ - : ’~ , ‘Jh~n’C one of the  bases i~ a nIt .  ro~~cn

I n: ’’ .~ ~ :‘~~~~:~r .f ’i no pa t tern . ‘~ he

- f’ a • v c ~ ri :~ ~ a ~ VIC line suoc~rhyoerf ~ ne oa~~tecn.

• - ~~~5_ ~~~ o.~. 1p anQ_eu la ~ re j~io~ o

S h~~~S ’ ~~~~~_ : ~~~~ 15 
S i a  ~-n:n: ~) and t i i e r o t ’~~’ suacrh :,—r~1~ ’n  ne is

a c ‘
: ~~~ . ~ a e ’~: •nn -~ a. L~’c: ’ - 2~~ n . In addit ion , epr ~Y)ectra

1cr . nu a c~( ‘:: ) . •
-
:~~ ‘‘x :‘e’e aftcn broad owing to e lax a  ~ arm mechan—

wh*ch ‘ i ’ ~’o~~n j:~:: ~~?~~fl er :’~ ~ S t  S .  ~~~~~~~~~~~ iLL. esults In nore spin

c ad ’  ‘ - -
, r .’ ,‘ .~~ ~~~‘ ‘ ‘~~nn  Ii t ’  , ‘~~ t :‘~ ‘ : I_ L :I on i:~t~ s _ ( a n n c a~ eaL.  1 ~~

‘
,

I ”  : ~~~.
‘: 1 ( 1 , 15 • P  — t~ t.~’ - ’” :‘ .‘ ~~~~~~~~~~~~~ ~‘. ‘ d ~~ :~ t ’ ‘no ; ‘ a ’ ’ .

f ’  
— 

I - r~~:m ‘‘ ~ ‘ •
~~~, .  1. . i ’ ::— ~~—~’’ t~ ‘

S • •~~~~~~~~~~~~~~~
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o:i the order of (~~ to f l )  x l0~~’ car ~ nd can be accura te ly  n e n  ucc ’~ .

The epr spec ~~~~~~ ~ ‘ a - .’ Co(DP GU ) :‘ 2c .~o:~ is i],lust ; rated itt F’t:~~ re 1

:‘tcl the spec Lra .1 chr ’ e ri  n i l  es at ’ t In .’ ~I — v ~.’thy1:inidazo1e base ath~t mc t s

Ii’ ‘ ‘‘1 , 1~~~~

m ’:mb 1 
~ ‘

• i :eti ~ a ut I am: .‘, :i’.’i . t ’ far  Ca ( 1~~ :~) ~~ 2 ‘iI :~OI! ;t nd the Con~plexes

‘a nlPd bv fli 1ac in~ One art s Tw FIetb.~no ~ WI th N — net I~~~.un1duzo1o

(‘ompl ex A
lL

(x lo 4cm) (xlO 6cm) (xiO 4cm)

co(DPGB)2 PI4eOH 2.010 2.26 105 10 0

~~~~~~~~~~~~~~~~~~~ 2.002 2 .27 93.5 10 171 .5

co( I)PGB) • 2. Yfti 2. ~~ 7~ .0 18. 5

~ F’rozen toiuene/C !I .~i ’ i  ~ ~~1an ~ at liquid 1~2 temperature. -

b13 refern to the ~‘c e :I- !Iethyi l .rmi.da zo) . e .

~;uhstan~.lai .  (t i : ” ’r n n ~en ex i s t  in b oth the A values ~nd the ACO N  S

hyae’nt ’ I n~ v: ,: e:’ ~“~‘ ~~c r .~t n:1rnctc which should pe~~i~it one

~,.o ~1ct’~ ~~~ ~~. ~~~~ :n~ an ro of imida~o1e substituted

pal.yr’n :‘ ~~~~~~~~~~~~ 
~~ T~:’~~3)

‘1

I

— -— ~~~~~~~~~ - —-—- --—~~~ S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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B~ t n i i ng  or  Co( 1)?~ B ) c  to Po~ ymer Bound Imt dazole

Three d i f f e rent imidazole subst i t .nLed resins were prepared to

H ~~~~~~ ; “  the u~ n Lion of site sepa.”n~;iOrm ; GR— ~~l0~ l, OR—Xi5r~6

c l d . i  MR—X ~~W~~O . ’3 Th~ ch o ic e  c~ ros ier  er f - : :r ’s a van ia t !on  in

t .hc three c : a n t f a l l i n~ factors: cros in~drtrç, substl.tutiorm and polytier

.~~~t LJ , In a .. J. c - n a n  ~‘~ j 1, ~:as selected the solve nt foe eor H lex

:~ncorporat iou . Any increase  or decrea~ e in site interactions from

sm~rcliing of the polymer by solvent or ot her solvent effects is thus
held cons t an t .  Incorporat ion of Co(DPGB)2 into these three resins

followed by thorough anaerobic extraction yielded a red brown solid

res in.

The eor spectra of the complex bound to these three resins and

measured at licuid nitrogen temperature are given in Figures 2, 3

and ~i . The apr parameters are reportezi in Table 2.

- S Table 2 - -

F~or Parameters for Polymer Bound Co(DPGB)2 comtlexes

Complex g A 11 A

(x 10~~ cm) (x lO 4 cm) —

( :~ -:‘:lo~ 1- ’ - ,, -~~~::.~L I -  2.01 2.2~3 93.8 —-

cr n- ~~~:i~ ec.’~~~~
- -~~~~? .Lr:~~~.2 - a 2.28 75. k small 17

co(DPCB )

~~~~~~~~~~~~~~~~~~~~~~~~~~ a 7.28 77. 3 small 17

o~’ o’~~alar n:ith ‘~~~~ an~ br oadening of the reconances at
hi:h fie l~ .. it was d i f f i cu l t  to locate the center of the parallel
r esorwu-t con .

___ - -~~~~ -~~~~~ -- -
~~~~~~ — - 

A
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1.

The spectre arc of the same geaei’al shape as t hat of the unbound, 4
nolnhle , imr i.dc .~o ’ e eon~ 1exes , The parallel and perpendicular regions

and cobalt nuc~~~tr hynerfine are evIdent in all four spectra. The

ii~-ie w id thn  of the no 1~-.;ar bound co~plexea are characteristically

~~~~~ sino~ tanteous loss of resolution, especially in the 

‘n J i~’.: n - 
- 

~~. :~ ~; nn ~J t~ values for ’ the m Ix e d  2: 1 ba sa—C H-, Qi-~ a~
5 : 

-

dart s  and syrr :ietricai 2 :1 adducts are given in Table 1 and can be com-

pared with the same parameters obtained for the polymer spectra reported

in Table 2. The arid ~~~values are not diagnostic. Considering the

broadening and uncerta inty of’ peak position, these values could be

considered the sane within experimental error since they differ only

by --‘2-3~ . The values that seem to best distinguish the complexes are

the A
1~ values and the superhyperfine coupling constants from

the nitrogen bases. On the basis of these results, we conclude that

the complex Co(O? G~ )2 2CH3Oil on G~-XlOSl has one CH3OH displaced and -

is essentic1l~: coordinated to one of the Polymer bound N—alkylimidazoles.

The sr~ectrun o:’ the complex coordinated to this resin reveals poorly

che racteri5n’~ ~‘.:T ’f~ r~ fro:r~ the axIally coordinated, nitrogen donor

~~ 
~~~~~~~~~~~~~~~~ :~~~

-. - - -
~~~~

-
. th-: ~~~~~~‘ve~I vn~~ucs of A ,1 = 93.8 x io~

4 cm ’ and

~ L’ cn conpare favorably with those listed in Table I

for  t.~~’ —~~:~n. . ::-: •Th~.-~~~~.dazo1e-n~ethano1 complex. This clearly estab-

~ lth~-s s i t ’  ~-~-n- .~~thon In the di~~’iacenient reaction of methanol from

~r: thL ; resin. Ce the other hand, the spectra of the

co~mlox ~~ ~-:-:1~~f- nod ~-:~-X20S2o resin clearly show the hyperfirme
o

1- .t ia ~ ~~~t::’•-. ere- ’ . Led for two axially coordinated nitrogen bases on -

1~v~ ~~~ r . a~~L r ~~~~a~,3 cobalt(I.t) center. ~he A. 1 values o f

.
•~~~ ~- ~ ‘jf ra~~ ~~~~~ ~ l0~~ cr1 ’ f o r  th - .~ gel and ~ acroret 1cu 1ar

a c.v . t ’~~ ’. -” .‘ - ‘ r - ’ wi  t.~m tIn.~~ ~‘~n’ ~~~ ~-~, m ;~- i a L m ’ ccl 1

ia ‘- a — 5 a  ~ :~~ -
‘

: ) 
~
. • . . a:: ~ct n ’  ‘L a. I a ~~~ I a 1. ‘

~~~~~ i .; , ~ i-i.;~’ :~ , e.’:  -~‘a t - a

- 
S . • 5 5 -~~~~~~~~~~ 5-~~~~~~~~~~
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‘ :; not ~~~~ie~-e~i t cm’artl C:o( 2 i ~-~~)~ in th-~~~ oolyr~ers.

p~ ~~ ~ ~ a~1Ln ‘ n i  :-~~~ ~ .: . t  i tu t~~~j~~l mers

The a -~ ~-a ’ t~~ of ’  C o ( D P C r ’ 2~~~ :h 3 OU L X h i b i t  sor~~ rhat different behavior

~~~~~~ c.~is o : - :n~ cz~ caa p~ ret~ to 3ch5ff  ~aoa nod rc~croc.:.’clic coba~ t corn—

n~ exo~~. 1~ ’ìv  of ’ e lat~ ca ~oan1exes bind one b~. sc readily to form

i~~~~ ~ ~~~~~~~~~~~ uh i h  ~.he : bi:a~ O— ~ reversibly. 1’rhen t~~’r~ cOc~—

pounds form 2:1 base dduc~.s (o f t en  with a large excess of base), this

second base is displaced upon exposure to 02 to give the base-dioxygert

adduct. The co(DPo~ )2 complex does not beha’i-e this way. The dirnethariol

complex readily binds one base (displacing one methanol) to form the

unsymmetrical 2: 1 adcluct which can then bind 02 by displacing the

secofld nethanol. However, exposure of the symmetrical 2:1 adduct of

1-2-methylimidazole to Or does not yield the dioxygen adduct. That is,

~chon B is !~— ethy1i~.idazolo ‘:-~ can write:

B 02
co~ DPC )~ ’2C~~~c:-~ 

-
~ Co (D?~ E4’: 2 •I3•Cfl3O}I - Co(DPGB)2~B O 2

02
C o : . .~ - . :~~~ - . ~-~~:~~~~- a - 2 B2 + no reaction

T h ’  ‘
~~

-
. - - - : :

~~~~
- 

~ -~n be ~~:-~~~ ‘..a p o r a T c i e sc~ e additional infer—

~~~~~~~~~~~~~~~ ~ e~: a a 1 o ~ o .~’ ~~~~~~~~~~~~~~~ s~ b st i tu t . ed  resins. On the basis

( i f  the  i ; ’ l oa  b eh -~z ic r , ar  r t h h t  expect  that only the unsymmetri-

c a l  tx~- a — :  :h~ a -  : c .  ::a1 ~-x ~~ ;-a the  resir wil l  interact ~-ith

~- ‘x ,’.’ r :  th~~l - . t::e ~~~~~~~~~~~~~~ :. :1 complexes of ~ —rnethylimidazo1e

w!11 n u t .  T1-.’~ ?-~~~~ ~~tru-. rc)r Cu (DFGB)2 ’N—CH~ Imid~O2 Is th us—

t~~-~’t~ -~ ~~ ~~~~~ 
- . ‘-

~~~ 5.  Thu s a l  ¶ha~~e is intense and dramatically

a’-. h -~ sr uct . ra  :- t ho t.as-u adduct.s . Two i; val.ues ~e

a . .. ~ . ..  ~~~~~~~~ -:.‘1 ~~~~~~~~~ cab 11t r iuc it ’” h y n ’r !’ T n- - .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _~~~~~ -
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x1a~.a~ e Of ’ (~~—:-~1~~ ~..i ox~- .’ ; a : a~~’ i l t ~~ in  r j . ’~~~ i . ~ )y c r ~~!e~~~ - ’

-
~~~~~~pc~~- ’nnca o~’ t.~ie o~ i ra: ’ si~ nal an’i the apoecrance of the •O~.

:‘ act ~; ~ nn . ia •.: Ith our conc’ 1uc ion t!vit the

.
~( ~~~~~y~~ ) -

~~ ~~ ~~ o n’1 to ~‘a~;in through onl.y one i n i~t~’.ole. A ciil’—

‘a a i L  r ’ ~ia -~~ aa re::a~a’ :‘
~~

-
‘~~ G:~—x 1~~a ~ -~d ~-h~—X2OY~2 O .  In both -~~~

a ~~~~~ ,~:~~a’ e c - ’1~~~or  t ’ . ; :ar t af ’  t~ie cob alt .  is bound to t. i :-~~i~u :’ala s .

~~~~~~~~~~ :;aae small ~e: atag~ or cobalt centers bo-.ind to only o:~e

Irnidazole could exist. This is very clearly borne out

by the epr spectra of these resins after exposure to oxygen. The 02

adduct gives rise to a very intense signal so a direct comparison of

the 02 signa l intensity to that of the residual base adduct is not

t aessib le .  However , inrense stgnals that can be attributed to deoxy

cob’~l t( I I ) centers are fou nd  in both GR—X 15S6 and r4R—X20S2 0 , but  not in

GR—X1OSI . Clearly , ve~y; incomplete conversion of the former two poly—

n;rr-~ to the 02 adduct : c cu r s  in keeping with the conclusion that most 
-

O f t h e  c o b a l t -  cent ;eas hive two irnidazole donors bound to them in the

polymer . A ~~~y-~a percantcge of 02 aclduct formation occurs with the

Tr:c ror et~~c u l r r  ~- - s T h  t~~~e ~aLth ~ho gel resIn.  This would suggest that

:.hc: - u aa~ : r o ~ ~~~~~~~~~~~ : ~~ iu et s  and more site separation in

—x ~ os2 3 th~
- .~~~~~ -- —x~~~ . he fc l lo wl ng  conclus ions  are def in ~~t~~ve .

SI :c sep ica : ic-a , as ~ : : : a~d by ~Th r:aat ion of the unsymmetrical  2:1

~ :e - .~~ la. a ~:el resin prepared in this study at a 1ev.

of 1% s- u ; . -r r .  i~~~ :h~ o G~ —X l5 3 S  nor MR—X2 0 S20 allow large amounts o

-

- 

s l t-~ s e pa r a t I o n  even t ;.: ‘::-~~ they are highly crosslinked. In both of

:h~ :e r~ -- r l  ~~ t s v n - ~ ul cal.  ? :1 base adduct is the predominant

a - - n ie s  ‘~z ’ a f t a  e’. t - ” s i t e la~-ar’nct.lons. Format ton of some
- 

: - J y u - : ~ in ~-o :h  r~~ ‘ . r - .1 a ~; i e~~ c a t - a  th a t  ther e  art ’ some

4 - - 
~~~~~~~~~~~~~~~~~ 

- 

- ~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~
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The b l s— ~~t - t!~ n~~l : i d l n v L  u~;cd in  Lh i:; wor~: can be used to

p r o b e  s i te  !;e a I i. rn a fun c  t- i I zod pci y~r1er conta l  nI n ~
i (~ )~~~ p r o u p .-~ L h o t ~~ .~~ r -  ~ ;e to sup eH ~y n e r r J n~ sol I tting. Funt~.Ion—

:ed po ly: . c ~-s con~~a n n- ~ oth a r  t y n e : -~ of’ dono r’3 can  be studie:~

~o a ~; the  ~~~~~~~~~~~~~~~ ~~~ u c ’L of ’ Co ’D ~- T: ~ 3 ) , . Th1~ m a t e r Y a l  can

- ‘ apa ~a- ~ o’ ~ I -~ L i  on o ~ the bis—methano I adciuct fr

a o t o u it r ~ 1 e .  The c o n n i  ox Co (D~ GH )2 2CU3CN exhibits well resolved

nitrogen superhyperfine coupling and the changes In the spectra

upon coordination to a functionalized polymer can also be used to

probe ’ site separation .

C o - - ~a.rison of Solution and Polymer Bound ~eact ivit ies.

The comparison of’ the r e a c t i v i t y  of a substrate In solution

and on a po lymer  is a very important consideration for the area

of’ supported reagents .  Such compar isons~
2 5

~ have revealed som e

In teresting contras t s  and similarities. With regards to the -

b i n d i n g  of d i o x y ~~~n , two repor ts (9 , 10) of enhanced affinity for

c o o r d i n a t i on  :f -
~~~~ by p olymer bound substrates have appeared hut causes

~~~~ - - t he pa — ~~~
- - oah :uoe~1 affinities have not been established.

~ - ~~~~~~~~~~~ ~~~: .- -~ he t o e~~~o I c  factors , a difference in metal

o ; . ’~~~r bca h ~:: r:no ~ h i n  ::: : -~o~~I a , salvation differences for

t h e  adiact in -he ffon-cn~- r.e~ ix or a combination of these effects.

f a - O t U~~~~ ’ t 1 i S . 
- ;-~ ~ sn e ct r a  c~’ t n e  t~olyraer bound 02 adducts

n - i i ed  a r- ::i~ r : :aa arc- huccd - : a. ‘ i  to such an extent  that it is

f i a u~~t- ~: f e r  ‘~: h e t h c - r or n~ t- the electronic structure of’

s i ~t i ;; fan t~~e tr~u conditions . Closer can—

cv i  ~ ~c for  ~“~~ a .nced b indIng  of 0~ by the ~etal

~~~~~~ a- ~~
;- ~ a L - : €o ’ r o v c n I ~~ r t  t h s  reported cor e lus ioa .  has

~~~~~

- . - - .
~ 

‘
~~~~~~~

- : h - a  ~fl t ’ O N 1  -~~~~l ’ ,- X’ ~~;~~~ ou~ ~n . Q’z:.

- 
- - : ;o . . . ha ~’ - ‘ ‘ n  - . _ ‘~ r t ) nr rt ’ I a t -.‘ ‘ - ;: I Lu .~ ~~~ r

1 h ’ r P~ 02 v a 7 u ~n; ‘tL ~~ g i v e n  tempe ’rature . For’ solution and polymer
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suppor ted  c on d it i -rn , . h i 3  q u a n ti t y  could be dominated by

- - f’a c tors other  th~ n th~~~nr  t - a i— d l ox y g en  adduct s t ab i l i ty .  The

P1 0, values In sa ’i -) a:~ n rela te to the equ i lib r ium constant

i ’nn  t he  pr ’ocesc

- 

- 
E- ’ a-Z~~c : :. . + 02 ( g )  B CoL O2 (so!n ) (1)

However , thi s is a net eau l l i b r i um constant for the two indepen—

-
- dent processes :

02 (g)  02~ so1n or polymer)  (2 )

I O’C
B .CoL(soln

A
) + 02 ( soan  or polymer) ÷ B CoL-02(soln or polymer) (3)

f. Thus , as long as the  r - e l i u m  Is held constant , P 0 values can be

- 
compared to provide inform a t ion  on metal—dioxygen Interactlons

- However , the comparistn of 
~½ 02 values for systems studied In-

- 
- d i f f e r e n t  media wI l l  c on t a in  contributions from the equilibrium

- constant  for c at ion  ( 2 )  above . Labelling the equilibrium constants

I for  equat ion s  , (2~ and ( 3 )  above as K~, K2, and K, respectively ,

a r t o  That : , ‘h~ Eo. -t that K~ is independent of the complex .
- ‘ lees i n f o ~’aat~~~. Is ~.v e I 1 a b l e  regarding the thermodynamic data

for’ equation ( i ) .  an I :  er r et a t i o n  of’ P~ 02 data ~on systems

I:. f : — -:r.: acdia~ to yield information regarding

the nct~~~— d~~- :-: - r e n  1- .:eraction is not possible. Even wi th

polyner’ ;arl ~~~~~~~ olymer  bound data must be corrected for

ta r .  d i s t z . ba;I : : .  t :- : s~~~nt i rivol~~ing . -

-
~ 02

(poiymer)

a ‘ 
‘ ‘ 

- I a- -’ -a: v-’t .a 1 .— O_ , sol vat  I ~~ by the rr._ d i nmr:

—------5—- — 
—

- - - - ~— -t~ 
-5

- _
~~~~~~~ --- - --—-- - - — --- ‘-- ~~---~~---- --~ -
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F i p ~ure 1. ESH snect :’a ol’ Co ( DPGE3 )~~•21~e0H in f rozen  to] . uene/C 112C12

glass at liquid N2 temperature.

Pi~ urc  2 .  E S H  s ne ct r um  of’ co(rwal- 1) , ’?r:eou attached to the imidazole

polyra .-’r CR—X 1OS1 at liquid 1 2 temperature.

~‘t ~’:ur e 3. E SH spec~ ~urn of C o ( I ) P O R )  2 •2~- ’r’OH attached to the In da7o) e

p n l y r r ~ar  C~~—Xi 5S 6  at  l i q u id  ~‘I7 temperature. 
—

I ~~U T’C 11 . l~~ ~t O r ~fl of Co(D 1’(~B ) 2 2T~oQTt ~ t t achcd  to the imIda~ole

- ‘  :- : - —Y ?C ~~?(1 at 1! iuid ~~a f e i ~at~~’~o .

‘ 
- : ~~~

‘
~~~ ~~~ . ~ - - ~~~ a ~~~~~ t r a  a ” Ca( ~ ~~

) ~•:~—C~~ i~ Idri~ ol~ .Me0I! cxpo~cd

t a- , -:: :~ : ~- :~ at ‘r- er r  at- J -ni ! ~ N2 tcmperature In a

t - 1  ‘ - :-‘a- ~ -~~~~~~~~~~~~- :  ,‘ i : l ; S.

I

-

~
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~ ~~~~ Iron t~~c Do~ Chemical Co. ,

~fld ! : tuP , 1 a t I - u n .

I dl  a l a  ~a ~~~~~~~~ a a:: ~~~-: i : t ~ ’ ~~~~~~~ ~ru l a r .  The % cross— j
- 1 Cd ~-~a P dr :  ~- n b~~t Itnt !-o:r follows S. Cross—

- 
~~~~~~~ j  . a - b - : ~ .:!e: .~— r - . In m- 1 :r ~~~~. XiS (molar) X20

~~~~~~~~~~~~~ r ~u -~~ .~~~~ ( a c : ’ * 58 (~~~~ ~‘y w r i gh t )  -

( I 5: :: a I •::~ -
- t h  I :~ :‘.~~~; I a w~- ‘ a -  t~~ly prc’vtded to us by Professor

C : t : - ’  l n - a ~ rC .~ a ~-:h~ -~~ :~i~ - -~i : . ‘aI fro’~i commercial s tirers.
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